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Abstract
Background: Bovine viral diarrhea (BVD) is one of the most economically important diseases of cattle
population worldwide and caused by Bovine viral diarrhea virus (BVDV). A cross-sectional study was
conducted from October, 2019 to April, 2020 to investigate the sero-prevalence and associated risk
factors for Bovine Viral Diarrhea Virus (BVDV) infection. in and around Asella town, Ethiopia. Semi
structured questionnaire survey was designed to assess the different variables related to herd
managements through personal interview of the farmers. Serum samples were collected from a total of
45 non-vaccinated cattle herds (225 individual cattle) during the study period. Samples were examined
for detection of bovine viral diarrhea virus (BVDV) antibodies using indirect enzyme-linked
immunosorbent assay (iELISA) kit (ID Screen® BVD p80 Antibody) following the manufacturers protocol.
Chi-square analysis and multivariable logistic regression model were used to identify risk factors for
BVDV seropositivity.

Results: In the present study, 8.4% (95% CI: 5.2-12.9) and 22.2% (95% CI: 11.2-37.1) seroprevalence of
BVDV antibody was observed at individual and herds level, respectively. Among the animal and
management risk factors observed in multiple logistic regression analysis, higher seroprevalence of was
observed in cows with history of abortion 53.8% (95% CI: 25.1-80.8%), cattle reared in semi intensive
farming system 28.3% (95% CI: 16.0-43.5) (P<0.05). In this study, abortion (adjusted OR: 30.5, P<0.05),
repeated breeder (adjusted OR: 6.95, P<0.05) and intensive farming systems (adjusted OR: 0.13, P<0.05)
were identi�ed as potential variables for the seroprevalence of BVDV.

Conclusion: The study revealed immense exposure of cattle in and around Asella town to BVDV infection
that varied with reproductive problem and farming system of the animals. Further studies will be required
to elucidate the molecular epidemiology of BVDV infection in cattle and other livestock species in the
study area.

Background
Bovine viral diarrhea (BVD) is an economically important disease in most cattle producing countries all
over the world [1, 2]. The disease has signi�cant economic losses, both directly through high morbidity
and mortality rates, increased premature culling, loss of milk production and reduced reproductive
performance [3, 4] and indirectly through the cost of expenditure for control and eradication programs [5,
6, 7]. BVDV is an enveloped, small (12.5 kb) single stranded plus sense RNA virus that belongs to the
family Flaviviridae grouped under genus Pestivirus [8]. The type I and II forms of BVDV are the distinct
species or genotypes of BVDV and differentiated from each other and from other Pestiviruses by
monoclonal antibodies directed against the E2 protein, or by genetic analysis of different regions of the
genome [9]. Furthermore, according to their biotype, BVDV can also be further classi�ed into cytopathic
(CP) and non-cytopathic (NCP) based on in vitro cell culture characteristics and genetic differences [10,
11].
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Cattle are the natural host for BVDV and oro-nasal uptake of BVDV is the most frequent route of natural
infection [12]. An infected herd and direct contact with persistently infected (PI) animals serve as the
main source of transmission for the disease as they secrete and excrete a large amount of NCP BVD virus
throughout their lives and unable to develop antibodies to BVDV. Indirect transmission may happen
through the use of contaminated equipment or through insemination with BVDV infected semen [13].
Intrauterine infection of the fetus with NCP BVD virus in dairy and beef calves lead to abortion, still birth,
congenital malformations of offspring, embryonic or fetal resorption manifesting as repeat breeding,
mummi�cation and birth of persistently infected calves or calves of poor vigor [14, 15].

Several diagnostic tests are available for detection of Bovine Viral diarrhea virus. In general, the BVDV
diagnostic test can be classi�ed to determine infectious virus or viral component as an indicator of active
infection and to detect antibodies against BVDV indicating a previous exposure [16, 17]. Virus isolation,
antigen capture ELISA and polymerase chain reaction (PCR) is the commonly used direct methods of
BVDV detection [18]. NS3 (p80) and Erns (E0) are the two BVDV proteins that are identi�ed as potential
target antigens. Knowledge of the herd management and environmental factors that increase the risk of
BVDV infection would make better ability to control and prevent transmission, thereby minimizing
unfavorable effects of BVDV infection on herd health and productivity [19]. The major strategies for
prevention control of BVDV include identi�cation and elimination of persistently infected (PI) animals,
enhanced immunity through vaccination; and implementation of biosecurity measures [20, 21].

In Ethiopia, the �rst serological study of BVDV prevalence of 9.59% was reported by [22]. Later, 11.7% and
32.9% prevalence of BVDV was reported by [23, 24] among dairy cattle in Central and Southern Ethiopia,
respectively. In a recent study, a prevalence of 32.6% and 51.7% were reported by [25, 26] in three milk
shed of central and southern Ethiopian and Jimma town, respectively. These indicated that only limited
studies were conducted on sero-prevalence of BVDV in the country. Therefore, the objectives of this study
were to estimate the seroprevalence and to identify the potential risk factors of Bovine viral diarrhea virus
(BVDV) in cattle in and around Assela town, Ethiopia.

Methods
Study Area

The study was carried out in and around Asella town, located 175 km South East of Addis Ababa from
October, 2019 -April, 2020. The area is situated between 7°46’N latitude and 39°16’E longitudes at an
altitude of 2430 meters above sea level (masl) in central high land of Ethiopia (Figure 1). It has an annual
rainfall of 1147 mm of which more than 80% is in the long rainy season is distributed between (Junes to
October). The mean annual minimum and maximum temperatures are 8.6°C and 21.6°C
respectively.According to CSA, the total livestock population in Oromia region of Ethiopia is estimated to
be about 24.43 million cattle, 9.39 million sheep and 8.59 million goat, 1.13 million horse, 134,898 mule,
3.42 million donkey, 315, 482 camel, and 19.02 million poultry [27]. The estimated livestock populations
in Asella town and surrounding areas is about 151,821 heads of cattle, 94,565 heads of sheep, 16,774
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heads of goats, 37,093 heads of equine, 107,513 heads of poultry [28]. The livestock production systems
in the region is dominantly a subsistence crop-livestock mixed system.

Study population and study sample

The study population consisted of dairy farms composed of cross breeds and local breeds cattle located
in and around Asella town. Farms with small (1-10 animals) and medium (11-25 animals) sizes were
eligible for participation. Farms of different kinds ranging from dairy farms managed with family labor in
small settings to public or privately owned medium scale farms intended for commercial dairy
production. The husbandry practice was, cows were hand milked twice per day and both natural mating
and AI breeding systems were practiced in the study area. There was no vaccination program against
BVDV and farmers took their animals for treatment whenever animals are diseased.

Study Design, Sampling strategy and sample size calculation

Cross-sectional study design was conducted from October, 2019-April, 2020 in randomly selected 45
farms/herds out of 270 registered dairy farms in and around Asella town [28]. All cattle above six months
of age were included for this study. Relevant individual animal data and farm level information were
collected using farmers interview through a semi-structured questionnaire. Depending on the herd sizes,
herds were classi�ed into two categories (I-herds with 1-10 animals and II- herds with 11-25 animals).
Animals were also grouped into two age categories (young and adult whereas young is 6-18 months. A
two stage cluster sampling method was used to determine the number of herds required during the study.
The sample size was determined based on previous BVDV prevalence of 32.6% in intensive dairy farms at
central part of Ethiopia [25] with 95% con�dence interval and 10% absolute precision [29]. Accordingly, 45
herds (225 individual animals were sampled (equation 1).

Where, g = number of cluster to be sampled; exP = Expected prevalence (32.6%); z = 1.96 =95%
con�dence statistic and d = desired absolute Precision 10% = 0.1; D = design effect = 2.68 which was
calculated by using a formula D=ρ (b-1) + 1. b= an average number of cattle per cluster sampled (b=5)
which was assumed by the investigator, an intra-cluster correlation coe�cient of ρ=0.42 was reported for
BVD in cattle [30].

Questionnaire survey

Questionnaire survey was conducted to obtain appropriate information about the herd and individual
dairy cattle. The questionnaire or data collection format contained information on the name of the farm,
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individual house hold farmer, location, Age, sex, breed, parity, history of reproduction problem, herd size,
introduction of new animals, farming system and breeding methods.

Blood Samples and serology assay

Blood samples were collected from jugular vein using plain vacutainer tubes with needles. From each
randomly selected animals, 5-6 ml of blood was drawn and kept overnight in an upright position followed
by centrifugation at 1500 rpm for 10 min. The serum samples were decanted into labeled sterile cryovial
tubes and stored at -20 °C at Asella regional laboratory. Then samples were transported using cool box
with ice pack to National Animal Health Diagnostic and Investigation center (NAHDIC) laboratory to
conduct the serological analysis. The presence of antibodies to BVDV was tested using an indirect
Enzyme-Linked Immunosorbent Assay (iELISA)-targeting antibodies against BVD p80 Antibody (ID vet,
Grabeis, France) according to the manufacturer instruction. Any herd with at least one seropositive
animal was categorized as a positive herd.

Brie�y, each blood serum sample was diluted in a 1 ml dilution buffer, and the positive serum was re-
suspended in 1/100 and distributed at 100 μl in micro plate wells. The plate was incubated at 21oC for
one hour. After incubation, the plate was rinsed three times with washing solution, and 100 μl of dilute
conjugate solution was added to each well. The plate was incubated for 1 hour at 21oC. Next, the plate
was washed three times and 100 μl of chromogen solution was added to each well. After incubation for
10 minutes at room temperature (21 C), with protection from light, the reaction was stopped with 50 μl of
stop solution. Then, BioTek EL800 Microplate Reader used to measure the optical density (OD) of each
sample and controls. A serum with absorbance value (S/P) with a cut-off level of 0.4 was considered to
be BVDV positive. The serum absorbance value in between 0.4 and 0.5 were considered as doubtful and
value greater than 0.5 were considered as negative according to the manufacturer of the ELISA kit.

Data Storage, management and Analysis

Data generated from questionnaire survey and laboratory investigations were recorded and coded using
Microsoft® Excel for Windows 2010 and transferred to Statistical Product and Service Solutions (SPSS)
version 20.0 (IBM SPSS, 2011). Chi-square test was conducted to determine the association between the
BVDV status of the animals and the risk factors (sex, age, breed, parity, herd size, breeding systems,
introduction of new animals, reproductive problem, farming system). Differences among groups of each
factor were considered signi�cant at p<0.05 for all parameters tested. Regression analysis was employed
to establish the association between sero-positive result for bovine viral diarrhea virus and risk factors.
Before regression analysis, the data was cheeked for ful�llments of assumptions, such as correlation of
each variables (not more than 0.7), correlation of independent variables with dependent variable
(minimum of 0.3), and multi-collinearity tests using Variance in�ation factors (VIF) greater than 10 and
Tolerance value less than 0.1 [31]. The strength of the association between outcome and explanatory
variables was assessed using the crude and adjusted odds ratios (OR). Multivariable logistic regression
procedures were used to model the effects of potential risk factors on outcome variables (BVDV
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antibodies). The forward elimination procedure was used to eliminate the factors that were not
signi�cant at p<0.05 in the overall model. Factors that were signi�cant (P<0.05) were retained in the �nal
model and model �t was examined by post-estimation goodness-of-�t tests, namely the Hosmer-
Lemeshow test [32]. Finally, those variables with P<0.05 (adjusted OR, 95% CI) were considered as a
signi�cant potential risk factors for BVDV antibody seropositive results.

Results

Sero-prevalence of BVDV
From the 225 tested serum samples of cattle, 19 (8.4%) (95% CI: 5.2–12.9) were positive for antibodies
against BVDV using indirect antibody ELISA technique. Out of 45 cattle herds, 10 (22.2%) (95% CI: 11.2–
37.1) had at least one seropositive animal for BVDV antibody. The sero-prevalence of BVDV was
signi�cantly different (P < 0.05) between breeding type, and among farming systems and status of
reproductive health. Even though there was no signi�cant difference between or among other variables,
prevalence of BVD was relatively higher in female animals (9.3% [95% CI: 5.7–14.2]), young age (12.5%
[95% CI: 6.6–20.8]), nuliparous (11.3% [95% CI: 5.9-18.94]), farms with 11–25 animals (44.4% [95% CI:
25.5–64.7]) and farms introduced new animals to herds (10.2% [95% CI: 6.1–15.6]) (Table 1).
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Table 1
Prevalence of BVDV and its association of different categorical variables in cattle

Variable Categories No. of
examined
animals

No. of
Positive
Animals

Prevalence

(95% CI)

χ2 analysis

χ2
value

p-
value

Sex Female 204 19 9.3% (5.7–
14.2)

2.136 0.229

Male 21 0 0.0% (0.0–
0.0)

Age Adult 129 7 5.4% (2.2–
10.9)

3.562 0.059

Young 96 12 12.5%
(6.6–20.8)

Breed Local 41 3 7.3% (1.5-
19.92)

0.082 1.00

Cross 184 16 8.7% (5.1-
13.74)

Parity Nulliparous 106 12 11.3% (5.9-
18.94)

3.088 0.214

< 2 parity 35 2.9% (0.1–
14.9)

≥ 2 parity 84 6 7.1% (2.7–
14.9)

Herd size 11–25
animals

27 12 44.4%
(25.5–
64.7)

0.086 0.769

135 12 8.9% (4.7–
15.0)

1-10animals 18 7 38.9%
(17.3–
64.3)

90 7 7.8% (3.2–
15.4)

Reproductive
problems

No
reproductive
problem

192 7 3.6% (1.5–
7.4)

29.729 0.000

Abortion 13 7 53.8%
(25.1–
80.8)
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Variable Categories No. of
examined
animals

No. of
Positive
Animals

Prevalence

(95% CI)

χ2 analysis

χ2
value

p-
value

Repeat
breeding

20 5 25.0%
(8.7–49.1)

Introduction of
new animals

No 177 18 10.2%
(6.1–15.6)

3.193 0.084

Yes 48 1 2.1% (0.1–
11.1)

Breeding
system

Natural 69 0 0.0% (0.0–
0.0)

9.179 0.002

AI 156 19 12.2%
(7.5–18.4)

Farming system Extensive 69 0 0.0% (0.0–
0.0)

28.923 0.00

Intensive 110 6 5.5% (2.0-
11.5)

Semi-
intensive

46 13 28.3%
(16.0-43.5)

Overall prevalence 225 19 8.4% (5.2–
12.9)

 

Cows with history of abortions were almost thirty one times (OR: 30.83; 95%CI: 8.19-116.13, P = 0.000)
more likely to be infected with BVDV than cows with no history of reproductive problems and cows with
problems of repeat breeder were nine times (OR: 8.8; CI: 2.49–31.14, P = 0.001) more likely to be infected
with BVDV than cows with no reproductive problems. Cattle in the intensive farming system were 0.15
times (OR: 0.146, 95%CI: 0.02–0.416, P = 0.000) more likely to be infected with BVDV than cattle in the
semi-intensive and extensive farming system or cattle rears in intensive farming system were 85% less
likely to be infected by BVDV than cattle lives in the semi-intensive and extensive farming systems
(Table 2).

However, sex, herd size, parity, age, introduction of new animals, breed and breeding methods were not
statistically associated with BVDV seroprevalence (P > 0.05) (Table 2). In age category, young animals
(6–18 months) were 2.5 times (OR: 2.5;95% CI: 0.94–6.58, P = 0.066) more likely to be infected with BVDV
than adult (> 18 months) animals or adult age group were 2.5 times less likely to be infected by BVDV
than young age group of animals. Cross breed cattle were 1.21 (OR: 1.21, 95%CI: 0.34–4.35, P = 0.774)
times more likely to be infected by BVDV than local breed cattle.

In parity categories, cow with < 2 parity were 0.23 times (OR: 0.23, CI: 0.03–1.84, P = 0.166) more likely to
be infected by BVDV than Nulliparous or cow with < 2 parity were 77% less likely to be infected by BVDV
than Nulliparous cows. Cow with ≥ 2 parity were 0.60 times (OR: 0.603, CI: 0.22–1.68, P = 0.333) less



Page 9/20

likely to be infected by BVDV than no parity or parity greater than two 39.7% less likely to be infected by
BVDV than Nulliparous cows. In other word, cows with no history of parity were 4.34 and 1.67 times more
likely to be infected with BVDV than cow with < 2 and ≥ 2parity, respectively. Herd size 1–10 cattle were
0.795 times (OR: 0.795, CI: P = 0.769) more likely to be infected by BVDV than herd size 11–25 cattle.
Farms with history of introduction of new animal were 0.19 times (OR:0.188, 0.024–1.445, P = 0.108)
more likely infected by BVDV than farms with no history of introduction of new animals or introduction of
new animals in the farm were 81.2% less likely to be infected by BVDV than farms with no history of
introduction of new animals (Table 2).
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Table 2
Univariate Logistic Regression analysis results for association of potential risk

Variables Categories Examined
animals

Positive
animals

Univariate logistic
regression

Crude OR (95%
CI )

P-
Value

Sex Female 204 19 * *

  Male 21 0 0.00(0.00-∞ ) 0.998

Age Adult 129 7 * *

  Young 96 12 2.49(0.941–
6.59)

0.066

Breed Local 41 3 * *

  Cross 184 16 1.21(0.34–4.35) 0.774

Parity Nulliparous 106 12 * *

  < 2 parity 35 1 0.23(0.03–1.84) 0.166

  ≥ 2 parity 84 6 0.60(0.22–1.68) 0.333

Herd size 11–25 animals 27 12 * *

135 12    

  1-10animals 18 7 0.795 (0.25–
0.55)

 

90 7 0.86 (0.33–2.29) 0.769

Reproductive
problem

No reproductive
problem

192 7 * *

Abortion 13 7 30.83(8.19-
116.13)

0.000

Repeat breeding 20 5 8.81(2.49–
31.14)

0.001

Introduction of new
animals

No 177 18 * *

  Yes 48 1 0.188(0.024–
1.45)

0.108

Breeding system Normal 69 0 * *

  AI 156 19 22404392(0.000-
∞)

0.997

Farming system Extensive 69 0 * *
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Variables Categories Examined
animals

Positive
animals

Univariate logistic
regression

Crude OR (95%
CI )

P-
Value

  Intensive 110 6 0.15(0.05–0.42) 0.000

  Semi- intensive 46 13 0.00(0.000-∞0) 0.997

*=Reference category

Multivariable logistic regression procedures were used to model the effects of potential risk factors on
outcome variables (BVDV antibodies). The forward elimination procedure was used to eliminate the
factors that were not signi�cant at p < 0.05 in the overall model. Factors that were signi�cant (P < 0.05)
were retained in the �nal model and model �t was examined by post-estimation goodness-of-�t tests,
namely the Hosmer-Lemeshow test [32]. Finally, those variables with P < 0.05 (adjusted OR, 95% CI) were
considered as a signi�cant potential risk factors for BVDV antibody seropositive results. The �nal
multivariable logistic regression model showed that, reproductive problem and farming system were
independently associated with BVDV seroprevalence (P < 0.05) (Table 3).

Table 3
Multivariate Logistic Regression analysis results for association of potential risk factors

Variable Categories Prevalence at

95% CI

Multivariate logistic
regression

Adjusted OR (95%
CI)

P-
Value

Reproductive
problems

No history of reproductive
problem

3.6% (1.5–7.4) * *

  Abortion 53.8% (25.1–
80.8)

30.5(6.28–148.1) 0.000

  Repeat breeding 25.0% (8.7–
49.1)

6.95(1.68–28.71) 0.007

Farming system Extensive 0.0% (0.0–0.0) * *

  Intensive 5.5% (2.0-11.5) 0.13(0.03–0.44) 0.001

  Semi-intensive 28.3% (16.0-
43.5)

0.000 (0.000-∞) 0.997

*=Reference category

Discussions
In the present study, an individual and farms level seroprevalence of 8.4% and 22.2% was recorded,
respectively. The animal level seroprevalence of the present study was comparable to previous reports of
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[22] with overall- seroprevalence of 11.46% in three agro ecological zones of Ethiopia. Seroprevalence of
9.59%, 6.11%, and 16.6% were reported by [22] in Jimma, Shoa, and Southwest Shoa zones, respectively.
A study conducted by [23] was reported a seroprevalence of 11.7% in breeding and dairy farms of central
and southern Ethiopia and comparable to present study. The current �nding was in agreement with
previous report in Sudan and Egypt with 10.7% and 10.4% seroprevalence by [33] and [34], respectively.
On the other hand, the present �nding was lower than the �nding reported by [25], [24] and [26] with
seroprevalence of 32.6%, 32.9% and 51.9%, respectively in dairy cattle in Ethiopian. The present �nding
also disagrees with reported seroprevalence of 19.8% in Kenya, 27% in Ecuador, 36% in Colombia, and
40% in Egypt by [35], [36], [37] and [38] respectively in different parts of the world. However, the present
�nding was higher prevalence compare to the prevalence of 2.2% and 7.76% reported by [39] and [40] in
Nepal, respectively. The variation of seroprevalence in different countries and regions might be due to the
differences in management system (grazing practice, herd size, livestock trade, contact with other
ruminants, biosecurity measures), types of diagnostic tests used, sample size, study design and
environmental condition [41, 42, 17].

The present �nding was the smallest seroprevalence reported when compared with the different studies
in Ethiopia and much lower from the reported prevalence of 78.8% in Mexico, 77.9% in Iran, 64.4% in
Nigeria, 61.6% in Croatia, 51.1% in Bangladesh and 33.2 in Malaysia by [43], [44], [45], [46], and [47],
respectively in different parts of the world. The low prevalence of the present study might be due to
differences in sample size, sampling frame, study periods, breeds of animals, cattle management
systems and the speci�city and sensitivity of the kits used. The antibodies detected in these countries
might be due to vaccination as opposed to situation in Ethiopia where there is no vaccination.

Many studies conducted in different countries reported that a herd is more likely to have persistently
infected cattle if they are simultaneously farming with small ruminants [48] or contact with wild animals
[49, 50]. In area residing with high cattle density is likely to lead to increased prevalence of antibody [19].
Many studies indicated that prevalence was higher in large herds than in small herds [51, 52]. This was
comparable with the present study with 44.4% and 38.9% in 11–25 animals and 1–10 animals herd size,
respectively.

The higher proportions of cows with history of abortions were seropositive to BVDV compared with no
history of reproductive problem 53.8% (25.1–80.8); P < 0.05), that was cows with history of abortion were
thirty times (adj OR: 30.5; P = 0.000) more likely to be infected than cows with no history of reproductive
problem. This result was in agreement with other studies that reported higher prevalence of BVDV
antibody in cows with history of abortions than cows with no history of reproductive problem [23, 53, 26].
This results also in agreement with [54] and [40] in which �ndings shows that there was signi�cant
association between abortion and seropositivity with OR = 14.21 and OR = 6.33, respectively. In this study,
the higher seroprevalence was observed in cows with history of repeat breeder compared to the cows with
history of no reproductive problem 25.0% (8.7–49.1); P < 0.05) and repeat breeder were seven times (adj
OR: 6.95; p = 0.007) more likely to be infected than animals with no history of reproductive problem,
which were higher than reports from [26]. This result is in line with previous �ndings in Ethiopia [22, 24].
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This results disagree with [26] and [53] in which higher seroprevalence was observed in cows with history
of repeat breeding compared to the cows with history of abortion.

BVD infection of naive pregnant cows and heifers has been reported to lead to reproductive disorders
such as early embryonic death, fetal death and mummi�cation, birth of calves with congenital defects,
calves with poor growth rates, increased age at �rst calving and depressed ovarian function in affected
herds [55, 56]. Bovine viral diarrhea virus has also been reported to be fetopathogenic in cattle, thus
leading to early embryonic death, repeat breeder syndrome and abortion in cattle. If exposure and
transient infection of the dam occurs prior to embryo attachment to the endometrium, infection is
avoided as BVDV does not penetrate the zona pellucida. However, following attachment embryonic
infection can occur and may lead to embryo loss with the dam returning to heat [57].

In this study, the higher seroprevalence was observed in semi-intensive farming system 28.3% as
compared to intensive farming system. Cows in intensive farming system were 0.13 times (adj OR: 0.13;
P = 0.001) more likely to be infected with BVDV than cows in extensive and semi-intensive farming
system or cows in the intensive farming system 87% less likely to be infected with BVDV than cows in the
extensive farming system. This result is in agreement with previously reported in Mexico by [43]. This
might be that, cows in an intensive system where contact between animals from different herds is not
common and entrance of animals from different sources is not frequent, the prevalence is high than
extensive and semi-intensive or double purpose farm. This may due to a high rate of contact between
animals within intensively managed herds, that facilitating the transmission of infections among the
animals. Therefore, conditions in the extensive and semi-intensive farming systems for the pathogen are
adverse and have less probable transmission than in the intensive system.

In current study, herd seroprevalence of 22.2% were reported. This �nding disagree with 69.8% and 95.6%
herd seroprevalence were reported by [25, 26] respectively in Ethiopia. This �nding also disagree with herd
seroprevalence of 65.5% in Brazil, 66% in Great Britain, 69% in Colombia and 92% in Cameron were
reported by [58], [59], [37], and [49] respectively in different parts of the world. This might be due to their
sampling focused on dairy animals with history of reproductive disorders. However, on the current study it
is not possible to con�rm PI status and tell the genotype of BVDV that might be predominant, whether
BVDV- 1 or BVDV-2.

Conclusion
The present study demonstrated that BVDV infection was less-spread in dairy herds in and around Asella
town, Ethiopia. It also suggested that the importance of BVDV might be not growing in Ethiopia as the
seroprevalence recorded was much lower than a couple of earlier reports from the country. This study
was found 8.4% and 22.2% seroprevalence at an individual level and herd level respectively. The higher
seroprevalence was estimated in abortion categories, cows with history of repeat breeding compared to
cows with no reproductive problem and semi-intensive farming system to intensive farming system.
Among other suspected risk factors for BVDV infection, farming system and animals with history of
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reproduction problems were potential risk factors for BVD in and around Asella town dairy farms. Isolate
repeat breeder and cows with abortion history from herds in order to minimize the risk of viral spread in
their herds, Vaccine must be used by inroducing appropriate vaccine type in Ethiopia and Farmers and
owner of dairy farms need to be awered of the severity of the disease.
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Figure 1

Map showing the Study area (Q-GIS version 3.10, http://osgeo4w-oslandia.com) Note: The designations
employed and the presentation of the material on this map do not imply the expression of any opinion
whatsoever on the part of Research Square concerning the legal status of any country, territory, city or
area or of its authorities, or concerning the delimitation of its frontiers or boundaries. This map has been
provided by the authors.


